oxidation of low density lipoproteins (LDL) is one of the many events implicated in the development of cholesterol-laden foam cells in atherosclerosis [l] . Many experimental approaches are currently applied to the study of the susceptibility of LDL in vitro to oxidative modification [2-51. Specifically, it has been noted that all the systems applied involve at least the coparticipation of transition metal ions or haem proteins.
The hypothesis here is that interactions between erythrocytes and low density lipoproteins may directly lead to LDL oxidation.
Thus the ability of LDL to interact with haemoglobin released from ruptured erythrocytes and the conditions under which such erythrocytes induce oxidative modification of LDL have been investigated. LDL (O.5mg/ml protein) was exposed to oxyhaemoglobin (20pM), in freshly prepared membrane-free erythrocyte lysate.
Observations of the influence of LDL on the oxidation state of the haemoglobin in the haemolysate were undertaken by scanning the difference spectrum of the co-incubate, with the subtraction of the spectrum of LDL.
The changes in the spectra of the oxidised forms of the haemoglobin with time are illustrated in Fig 1. As the time proceeds, the spectra reveal that the oxyhaemoglobin, characterised by peaks at 541 and 577 nm, declines slowly initially on interaction with the LDL. After the slow phase, a sudden spectral transition occurs (at t = 210 mins in the case of the LDL from this plasma), as shown on the spectrum, with the transient appearance of a single peak at 555mm, characteristic of deoxyhaemoglobin replacing the 541 and 577 doublet of oxyhaemoglobin. This is followed by conversion to a spectrum, changing with time, characteristic of mixed spectral forms of met, ferryl and oxy haemoglobin.
Calculation of the proportion of oxy, met and ferryl haemoglobin applying the extinction coefficients [6] allow the determination of the concentration of each oxidised form.
The production of ferryl haemoglobin is confirmed by the characteristic shifts of the Soret band, the red shift from 414nm to 420nm representing ferryl formation, and the blue shift to 403nm, the met-state. Absolute characterisation of the ferryl formation was achieved by demonstrating sulphaemoglobin formation.
Concomitantly the propagation of lipid peroxidation is amplified after progression through the lag phase.
Assessment of the effects of adding a lipid soluble antioxidant to the LDL on the time to oxidative transition of the oxyhaemoglobin was undertaken.
Incorporation of butylated hydroxytoluene (BHT) into the LDLIerythrocyte incubations suppressed lipid peroxidation as detected by decreased electrophoretic mobility, delayed production GEORGE PAGANGA, CATHERINE RICE-EVANS, BRIAN The results show that oxidative modification of LDL can be induced by ruptured erythrocytes as detected by altered surface charge and LDL peroxidation. Furthermore, the onset of LDL oxidation relates to the time ipterval during which the oxyhaemoglobin [HX-Fe ..02] becomes activated to the ferryl state [HX-Fe'"=O] ; the time to haem conversion is dependent on the antioxidant status of the LDL slow phase corresponding to the antioxidant capacity of the LDL, hydroperoxides interact with haemoglobin forming ferryl haemoglobin via deoxy [7] , which is rapidly reduced by the synproportionation reaction [8] as it propagates the oxidative modification of LDL.
